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Debuncher
8 GeV

Main Injector
150 GeV

Recycler
8 GeV

Linac

Accumulator
8 GeV

Booster

Proton Dump

Proton Dump

Fixed Target Area

Tevatron
980 GeV
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π as ρ -> τ, η τvis 
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� { ] � 8�8 _b] � n�i I g � g d$` o  y*-*347*36�8�.�d 0�� e ,� 0 � g Z g]g dyIYW%$!g

p0        0.09± 23.53 
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H(47.98�4^B@B f ,3, f 4^H;'=<A6G47*9.3% f ,[*-E+HU0_'#* f 4Y<cK§./*-278-h f H NZf H(6G47*-B@2�. f 4^HUg f .3% f HA.3%('"./* f?N7N '#*
,/IJ,/./'=B gm27,�H(47. 2�f 2 f Ci2 > C?' E;HQ. f C&$n'#f7'=C \ W ¤ 47.3%  o ,	\ Z , $(' 27H;<
 o o ] Z , $(' *3'=PQE f *3'@4^H('p./*-278-hTg f .3%r� � _ ` $ a 'dc 2�.)$�'#f7'=C \ Wq$&% f ,sC?'=27<;,
./4U27H x <('#0_'=H;<('=H;8�'"476t.3%('�./* f?N7N '#*�' H 8 f '=H;8�IF, f H;8�'�.3%('plQj�$�278#8�'#0+.327H;8�'M*-' NAf 4^H
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' H 8 f '=H+8�I7W , '=H;8�'".3%('@C?4�g 0SCi2�./'=27Ek' H 8 f '=H;8�Iq476`2�0+0;*34 + f B@2�./'=CiI n WfIX6G47*[.3%;'"./*-2783h
./* f?N7N '#*\' H 8 f '=H;8�I7W�$&%('1./* f?N7N '#*e' H 8 f '=H;8 f '=,\2�*3'9);././'=<rE+, f H N  �PYHcW�IYW%$YW

p0        0.10± 14.54 

p1        0.0402± 0.6483 

p2        0.0016± 0.9575 
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p0        0.35± 11.72 

p1        0.242± 1.367 

p2        0.0047± 0.4709 

 [GeV]
T

Track p
0 10 20 30 40 50 60

E
ff

ic
ie

n
cy

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

H        0.35± 11.72 

S        0.242± 1.367 

P        0.0047± 0.4709 

>12GeV
T

turnon track p

j f?N E(*3'JIYWGF �LMb��(&�0�����?���;!8(&�8�6!��p-=,0�KR�n � ��J�n��1L K�� MF_ �T��5��t%&��- �?96%*,��?�"56, �s�w��56�K�"��(*�0�����?���Q�
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$&%('�./* f?N7N '#*1C f ,/.&f[` $M, f H N C?'5'=Ci'=8�./*34^HA./* f?N7N '#*-,[,/'=C?'=8�./'=<q6�47*e.3% f ,\.3%('=, f ,e2�*3's,3E+B@B@2.R
* f ]#'=< f Hq$b2 > C?' IYWY`�W; `278-%k./* fiN7N '#* f ,e, f BsE+Ci2�./'=<U,3'#0+2�*-2�./'=C?I7Kc.32�h f H Nkf HQ./4p278#8�4^E;HQ.92
0_4^,3, f?> C?' x <('#0_'=H;<('=H;8�'m,/./'=B@B f H N 6�*-4^B�2e./*:2783hD*3'=PYE f *3'=B"'=HQ.¨2�. $n'#f7'=C `m47* $�'#f7'=C \ W
$&%('t*-'=,3E;C?. f H N ./* f?N7N '#*y' H 8 f '=H+8 f '=,y2�*3'&)+././'=<@g f .3%D' f .3%('#*�2 a 27E+,3, f 27HD'#*3*-47*y6GE+H;8�. f 4^Hd�,/'#'�<;'=,38�* f 0;. f 4^HM6G47*t./* f?N7N '#*eC f ,/.mf[` `�g�47*\E;, f H N .3%;'9,3E;B 476�2 a 27E;,3, f 27HX'#*3*347*t6�E;H;8'R
. f 4^H�dGg f .3%q.3%('"%;27Ci6¨0§4 f Ho. , Kc.3%;'D,-C?470_' Z 27H;<q.3%('D0+Ci2�./'=27E �Cg\27H+<q2p0_4^C?IJH(4^B f 27C
476�$�H;<X47*-<('#* �

� { ] �,868 _0] � n�i I g � g d$` o  y*3*347*-6G8�.�� 0 � e ,� 0 � g Z	� g dyIYW \ g
o 0 3 o 0 x g 0 � o 0 E g 0 E� dyIYWGF g

X E('�./4e.3%('`C]2�* N '`27B"4^E+Ho.b476;2=f�2 f Ci2 > C?'`, f H N C?'�'=C?'=8�./*34^Hs./* f?N7N '#*-, f H5f[` $YK74^H;C?I12e,-E > ,/'#.
476y.3%('D'=C fiNAf?> C?'5./* fiN7N '#*-,52�*3'D8-%(4^,/'=Hk./4 > '�f f ,3E+27C f ]#'=<A%;'#*3'7W5$&%('D8�4^B >Xf H('=<A./* f?N7N '#*
' H 8 f '=H+8�I9476;.3%('mB"4^,/. f B"0_47*3.327HQ.b, f H N C?'`'=C?'=8�./*34^HO./* f?N7N '#*-,L6G47*b.3% f ,�.3%;'=, f ,#K�*3'=,/./* f 8�./'=<
./4X� x'z _0{ �^g.` ifa K f ,�,3%(4�geH f H&j f?N E(*-' IYWfIYW X E('&./4�.3%;'&.Vg�4�./*-278-hY,�g\% f 8-%"2�*3'e*3'=PYE f *3'=<
./4s,-2�. f ,/6GI  j $ m Z , $ j $�$ � IYKo.3%('e' H 8 f '=H;8�ID476c.3%('e*3'=,3E;C?. f H N ./* f?N7N '#*m8�4^B >Xf H;2�. f 4^H
f ,[,3%(4�g\Hk27,52�.Zg`4�RV< f B"'=H;, f 4^H+27C�6�E;H;8�. f 4^HU476�'=Ci'=8�./*34^HM� � 27H+<U.327Ep� � W j f + f H N .3%('
./*-27H;,3f7'#*-,/'tB"4^B"'=HQ.3E;B 476;.3%('m.327EO./4 $4I a 'dcsK7.3%('m, f H N C?'�'=C?'=8�./*-4^HD./* f?N7N '#*�' H 8 f '=H;8�I
6G47*y./* f?N7N '#*�C f ,/.�f` $98#27H > 't0+C?47././'=<@27,�256GE+H;8�. f 4^HD476§.3%('&'=C?'=8�./*34^H9� � W¨$&% f ,¨< f ,/0+Ci2�IY,
.3%('�8�4^HQ./* f?> E(. f 4^H;,�476�'=278-%A./* f?N7N '#* f H;< f f f <;E;27C]C?I7W
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�m¢���M��]�+���NM@O� DMc¡:¡ ¢�LQ���NM@O��
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 H 8 f '=H;8 f '=,16G47*�.3%(' f <('=Ho. f )+8#2�. f 4^Hk476  o 8#27H;< f <+2�./'=, d�,/'#' Z '=8�. f 4^H F(W \ g12�*3'MB"'=2.R
,3E(*-'=<�6�47*p<;2�.32T27H;< oA4^HQ./'klm2�*-Ci4 f H rH��m Z�s q�q '#f7'=HQ.3,pE;, f H N 2F.32 N RV27H+<+R 0;*34 > '
B"'#.3%(4J< ` m m K m jHc W9$&%('  o 8#27H;< f <+2�./'s' H 8 f '=H;8�IU8�4^B"0+* f ,/'=,e.3%('"8#27C?47* f B@'#./'#*98#CiE;, R
./'#* f H N 27H;<A.3%('s*-'=PQE f *3'=B"'=HQ.3,&4^Hq.3%('�'=Ci'=8�./*34^B@2 N H('#. f 8O6G*-278�. f 4^Hq27H;<r.3%;' f ,34^Ci2�. f 4^HcW
 yf7'=HQ.3,�2�*3'&*3'=PYE f *3'=<D./4O%;2=f7'e4^H('&'=C?'=8�./*-4^H~dG.32 N gy.3%;2�.y0+27,-,/'=,�27CiC;.3%('  o{8#27H;< f <;2�./'
,/'=C?'=8�. f 4^H�8�* f ./'#* f 2�d3� \ X � � ` n B ` `�K  oA6�*:278 _ n�ifk K f ,/4 g n�i `�I!g:K f ,DB@2�.38-%;'=<�./4R2
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''+J./*-2�0_4^Ci2�./'=<A./*:2783hrg f .3% f H���� g n�i `�W\$\%('  o 8#27H;< f <;2�./'s' H 8 f '=H;8�I f , NAf f7'=H > I
.3%('1*-2�. f 4O476�.3%;'[HYE;B > '#*�476�'#f7'=HQ.3,tg\%;'#*3'e.3%;'e./*-278-h f ,`,3E+8#8�'=,3,/6�E;CiC?I@B@2�.38:%('=<X./4"27H
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UD+_1E/:>@3<AG;4=$-CV�Bk-�9<1E/8+<7�Bk-CA$V\7�1E/:gR+<A$BO7E14AG1E-C7�i�UD143b143<;4-�-Q>@3<AG;4=$-CV�Bk-�9<1E/8+<7`A$+<V�5VUX747�UD+.=1E;@A$+<74U$-�;@7E-(-C+<-�;4=$N$laÉº-�9<1E/8+�UD>:g\+<A$B�7E14AG1E-C7d>�A$+ � -(7E-�9RAG;@AG1E-CVq56/$;4-(-CA$7�UXBkN?0o;4/85©143.-BDAG;4=$- � A$>@�_=$;@/8L<+<V¶/$0h3\A$V.;4/8+XUD> ¯W14A$+<V<AG;HV¶�F/OV.-CB � A$>4�W=$;4/8L<+<V¶9\;4/W>T-C7@7E-C7nA$+<V AG;4-143.-�;4-�0J/$;4-:/$0�9\AG;41�UD>�L<BXAG; UX+f1E-�;4-C741�l�Ð � A$5�9\Bk-C7c/$0�143.-K7 P A$+<V?1 P >@3\A$+<+.-CB�Bk-CA$VXUX+.=b/$;HV.-�;
`.-�NO+<56A$+qVXUDAG=$;@A$567c0J/$;a143XUX7Q9<;4/O>T-C747aAG;4-K7@3./ei�+ZUD+ `�Uk=8L.;4-eaWlnaWl
Ya3.-�AeUÓA UDBXA � Bk-?9\3<A$7E-�7E9RA$>T-�0J/$;6143.-?143.;@-�-�g\+<A$Bc7E14AG1E-jBk-�9<1E/8+\7jÃJ-CBk-C>T1E;4/8+<7��25bL</8+<7/$;�14A$L<7HÅ�V.-�9M-C+<V\7�7E1E;@/8+.=8BkN�/8+�143.-[56A$7@7�VXU ³ -�;4-C+<>T-C7�/$0(143.-FUD+_U$/8BkU$-CV�9\AG;@1�UD>�Bk-C7�l
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k�z�{��
wCl|p�m^M
lniewCx�h�t���{Gx�i/m�m�h�� �Wz�y�y�h�r�rCp'�q�Ti�m-k�w6�7{�x-i�m�m�h��"�W�|p'� h�r�rCp'�q��i/m�k wCx�h3t6z e�t6h��
�?z�h�m
w k�h�{ji�Obl|mbw6rCl|�|h�y�wCp/m��-m�i/�#t�w�i�wCh�t��ab"lni/o�r�i/sut��;l_wCxdsul���h�k������ ��� k�h�{ji�O�t4i�rCh
m�p/w;t6x�p'�;m%�
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`�Uk=8L.;4-eaWl Í f�.i�r6wCp�mT�|h�M�h������ k�l|t�w6rCl e�z�wCl|p�m�t(p�v¦�|h�y�wCp/m�t�rCh�t6z��_wCl|m�o"v rCp�s°wCx�h;i�t6t6p?{�lni�wChjkuy�rCp
k�z�{�wCl|p/m
p�vB{Gx�i�rCo/lnm�p�t}i/m�kbm�h�z�w6r�i��nl|m�p�t v�p�r�k�l��¦h�rCh�m?w4s�i/t6t"rCh��ni�wClnp/m�t��a x�hc����� ��rChGv�h�rCh�m�{�h
y�p/lnm?wCt#T $��W�|h�v wG�;i�m-k�b�? ��rCl|o�x?wG� i�rCh4t6x�p��;m��Wt6h�h*��h�{GwClnp/m0L
� �/�G�

`�Uk=8L.;4-�aWl Í 743</ei�7�143<-�����V�UD7E1E;PU � L.1�Uk/8+K/$0�143.-c143.;4-�-aBD-�9<1E/8+<7�UD+n1Si2/K74>T-C+<AG;)Uk/87�l`Ïy0R143.-74Bk-�9\1E/8+(56A$747�UD7ºBXAG;4=$-�;�143\A$+K143.-^=8A$L.=YUD+./d56A$747E-C7��G143.-T¨ P{� /WV.N:V.-C>�AeNW7�AG;4-2V./85VUD+<A$+_1�lÏ°0m143.-674BD-�9<1E/8+<7,AG;4-6>T/8+<7�UXV.-�;@A � BkNqBWUk=83_1E-�;d143\A$+[143.-n=8A$L.=YUD+./87C�q� P{� /WV.NqV.-C>�ACNO7 UD+_1E/;4-CA$Bh74Bk-�9<1E/8+<7�AG;4-FV./85VUX+<A$+f1�l #2/$143�74>T-C+<AG;)Uk/87�Bk-CA$V�1E/Ëg\+<A$BQ7414AG1E-C7�/ ��� -C>T147�i�Uk1431E;@A$+<74U$-�;@7E-�5�/856-C+f14AFi�3XUD>H3IAG;4-�L<7@L<A$BDBkN]BDAG;4=$-6-C+./8L<=83I1E/ � -�;4-C>T/8+\7E1E;@L<>T1E-CVËi�Uk1433XUk=83(-���>QUk-C+<>TN$l Ê ;@/ � Bk-C567�AG;PUD7E-*UX+K143.-^1E;@A$+<7�Uk1�UD/8+K;4-�=YUk/8+º��i�3<-C+K143.-c56A$747�VXU ³ -�;4-C+<>T-� -�1Si2-�-C+�>H3<AG;4=YUD+./bA$+<V(��/$;^+<-CL.1E;@A$BWUD+</,A$+\VVUk147�VXUD;4-C>T1mV.-C>�AeN�9<;4/OV<L<>T147�UD7�U$-�;@Nn7@56A$BDB lÏ¾+Ë143XUX7(;4-�=YUD/8+Ë143.-?ACUGA UDBDA � Bk-�9\3\A$7E-�749\A$>T-�0J/$;n143.-?Bk-�9<1E/8+ UD7(;HAG143.-�;�7456A$BDB ��i�3XUX>@3;4-C74L\Bk147cUD+�A6745�A$BDBM1E;@A$+<7EU$-�;H7E-(5�/85�-C+_14L<5§/$0�143.-(BD-�9<1E/8+�l
� L.-:1E/6143.-K+<-CL.1E;PUD+./
i�3XUX>@36UD7c9<;@/WV<L\>T-CV UX+?143.-K3<A$V.;4/8+�UD>�14A$LFV.-C>�ACN$�R143.-����Ë7E9M-C> P1E;@L<5 /$0�143.-c;4-C>T/8+<7E1E;HL<>T1E-CV�V.-C>�ACN
9<;4/OV<L<>T147�UD7`A$BkicACNO7�7E/$0J1E-�;�143<A$+n0J/$;�143.-c14A$LVUk147E-CBD0yl
_h-C+<>T-(3<A$V.;@/8+XUD>�A$BDBkN�V.-C>�ACN�UD+.=614A$L\7a3<ACU$-b1E/ � -,;4-C>T/8+<7E1E;@L\>T1E-CVFA$+<V UXV.-C+f1�UDg<-CV�i�Uk1433XUk=83
-���>QUD-C+<>TN
V</ei�+n1E/:U$-�;4Nn7456A$BXB_UGA$BDL.-C7`/$0�����l�Ya3XUD7�UD7�/$0�9\AG;41�UD>�L\BDAG;�UD5�9M/$;414A$+<>T-
UD+b143.-c>�A$7E-^ih3.-�;4- � /$143
>@3\AG;4=YUD+./,A$+<V
+.-CL.1E;@A$BWUX+./�V.-C>�AeN�UD+_1E/h14A$L\7��$A$+<V
143.-^-CBD-C>T1E;4/8+
UD7K741E-C565VUD+.=F0o;4/85 AjBk-�9<1E/8+�UD>�14A$LËV<-C>�ACN$l � L.-�1E/q1Si2/]+<-CL.1E;PUD+./87 UX+[143.-�BD-�9<1E/8+XUD>14A$L¶V.-C>�ACN$�^143.-�;4-C74L<Bk1�UX+.=j1E;@A$+<74U$-�;@7E-�5�/85�-C+_14L<5 /$0a143.-�-CBk-C>T1E;4/8+`UD7
7�Uk=8+�Ukg\>�A$+_14BkN7456A$BXBk-�;n143<A$+¶/$0�143.-?/$;PUD=YUD+<A$B214A$L�l _h-C+<>T-�143.-?-CBk-C>T1E;@/8+ UDV.-C+_1�Ukg\>�AG1�Uk/8+¶3<A$7n1E/ � -3XUk=83\BkNn-���>QUk-C+_1cV</ei�+�1E/nU$-�;4N�7@56A$BDBRUÓA$BDL<-C7^/$0�����l�Ya3.-,74A$5�-:AG9<9\B]Uk-C7m1E/n143.-,5
L./8+
UDV.-C+_1�Ukg\>�AG1�UD/8+�l
	 �s«n���¸�³C¿ºµ���¿R®��! �¯"��»RÀ$#�¿�²�% �`®°¯�±Zµ��
�dBk143./8L.=83]5�/87E1e¯W14A$+<V\AG;@V]�F/OV.-CBZ9\;4/W>T-C7@7E-C7,>�A$+ � -
- ³ -C>T1�UDU$-CBkNq74L<9<9<;4-C7474-CV � Nj;4- PÄWLXUk;PUD+<=b143.;@-�-(>@3<AG;@=$-CVqBk-�9\1E/8+<7aA$+<Vj5^UD747�UD+<=b1E;@A$+\7EU$-�;@7E-b-C+.-�;4=$N$�\A�UGAG;PUk-�1yN�/$0�143<-C7E-9<;4/O>T-C747E-C7�>�A$+j9<;4/OV<L<>T-KA�7�UD5VUDBXAG;cV<-�1E-C>T1E/$;d7�UD=8+<AG14L.;4-:V<L.-:1E/�Bk-�9<1E/8+j5^UD7�UDV.-C+_1�Ukg\>�A P1�Uk/8+½/$;KÐ &(' 5VUD745�-CA$7@L.;4-C5�-C+_1�lbÐ^7E9M-C>QUDA$BDBkN?143.-�14A$L[>�A$+<V�UDV<AG1E-�74L ³ -�;@7d0o;@/85£BDAG;4=$-� A$>@�_=$;4/8L\+<V�>T/8+f1E;)U � L.1�Uk/8+\7��_ih3.-�;4-,-$l =.l^A$+?-CBk-C>T1E;@/8+�/$;aA�ÆK� � � -�1\UX725^UD7�UDV.-C+_1�Ukg<-CVA$7mAK14A$L�l�Ya3.-C7E-�74/ P >�A$BDBk-CVjp{�*),+��.-$w0/`56AG�$-�143.- 9 : <?>�:21 g\+<A$B\7E14AG1E-h>H3<A$BDBk-C+.=YUX+.=.l��� ;PUD-�0�/�U$-�;4U UD-�i"/$0`143.-b56/87E1�UD5�9M/$;414A$+_1 � A$>@�_=$;4/8L\+<V<7�UX7Q9<;4-C7E-C+_1E-CVF3<-�;4-$�<143.-(74-CBk-C> P1�Uk/8+½7E1E;@AG1E-�=$Nq1E/�74L.9<9<;@-C747a143.-C74- � A$>@�_=$;@/8L<+<V<70UD7dVXUD74>�L\747E-CVZUX+ ¯W-C>T1�UD/8+ aWl Ô lb�c;4/87477E-C>T1�Uk/8+\7Q0o/$;h143.- � A$>@�_=$;4/8L\+<V�9<;4/O>T-C747E-C7�AG;4-(BWUD741E-CV6UD+�Y�A � Bk-e�Wl Ô l

3 Æ(� �54 -�1 Ê ;4/WV\L<>T1�Uk/8+Y�3.-(ÆK� � � -�1c9<;4/OV<L<>T1�UD/8+ UD72143.-KBXAG;4=$-C7E1 � A$>4�W=$;4/8L<+\V�7E/8L.;@>T-:V<L.-d1E/VUk147cU$-�;4N
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3�Uk=83�>T;4/8747Q7E-C>T1�UD/8+��\A$Bk143./8L<=83�+./�UD7E/8BDAG1E-CV�Bk-�9\1E/8+<7QAG;4-:9<;4/OV<L<>T-CVBUD+?143�UD729<;4/ P>T-C7@7�l 4 -�147b>�A$+ � -�5VUX7�UDV.-C+_1�Ukg<-CV[A$7
Bk-�9<1E/8+<7C��-C749�-C>QUXA$BDBkN½A$7b14A$L�>�A$+<VXUXV<AG1E-C7��A$+\V A¶5VUX745�-CA$74L.;@-C5�-C+f1�/$0(143.- � -�1�-C+<-�;4=$N~>�A$+�Bk-CA$V 1E/ AG;41�Ukg\>QUXA$Bh5VUX747�UD+.=1E;HA$+<7EU$-�;@7E-(-C+.-�;4=$N$l
3 ±�� 1���d+./$143.-�;]BDAG;4=$- � A$>4�W=$;4/8L<+<V�74/8L.;@>T-ËV<L<-[1E/ Uk147FBXAG;4=$-I>T;4/8747q7E-C>T1�Uk/8+ UX7�143.-
± :��%9�� � 1��8:��%9�� 9<;@/W>T-C747C��-C7E9M-C>QUDA$BDBkNË143.-!± 9<;@/WV<L\>T1�Uk/8+ËiaUk143¶A[74L �.P74-CÄ_L.-C+_1nV.-C>�ACN UX+f1E/]A$+Ë-CBk-C>T1E;@/8+�lj� � -�1
0J;4/85 ± :��%9�� 9<;4/OV<L<>T1�Uk/8+Ë>�A$+ � -5^UD7�UDV.-C+_1�Ukg<-CV:A$7Z143.-m14A$Lº�ÓA$+<V(143.-�143XUD;@VKBk-�9<1E/8+b>�A$+ � -�0sAG�$-CV � N:A$+(A$V<V�Uk1�Uk/8+<A$B
� -�1a/$;a9R3./$1E/8+�l

3 � &
	��� 1 1Y�3.- � &
	 � � 1�1 9<;4/O>T-C747�>T;4-CAG1E-C7?1Si2/ /$9<9M/87�Uk1E-]7�Uk=8+ Bk-�9<1E/8+<7 UD+~143.-]g\+<A$B7414AG1E-$l�Ya3.-�� &
	���� 9�9 9<;@/W>T-C747�UX7�A$+^UD5�9M/$;414A$+_1 � A$>4�W=$;4/8L<+<V�7E/8L<;@>T- � -C>�A$L<7E-;@-CA$Bº-CBk-C>T1E;4/8+\7�AG;4-
+./$1a/8+<BkN�;4-C>T/8+<741E;@L<>T1E-CV]A$7a-CBk-C>T1E;4/8+q>�A$+<VXUDV\AG1E-C7�� � L<1aA$BD7E/9RA$747(A$BDB`14A$L�7E-CBk-C>T1�Uk/8+�>T;PUk1E-�;PUXA�A$+\VI-C+<VIL<9IA$7K14A$LË>�A$+\VXUDV<AG1E-C7�l ¯�Uk=8+XUkgR>�A$+f15^UD747�UD+<=Ë1E;@A$+<74U$-�;@7E-]-C+.-�;4=$N~>�A$+ AG;)UD7E-]0o;4/85 5VUD7@5�-CA$74L.;4-C56-C+f1�l Ya3<-F-�U$-C+_1
UX7b7E-CBD-C>T1E-CV`Uk0aA$+�A$V\VXUk1�Uk/8+<A$B � -�1n/$;n9\3./$1E/8+ UD7
5VUD7E;@-C>T/8+<7E1E;@L<>T1E-CV�A$7nA]143XUk;@VBD-�9<1E/8+�l�Y�3.-�� &
	 � � <.< g\+<A$Bc7E14AG1E-$�2i�Uk143�74L � 7E-CÄWL.-C+_1�3<A$V.;4/8+XUX>�V.-C>�AeN�/$0/8+<-K14A$LjA$+<VjBD-�9<1E/8+XUD>,V.-C>�AeNBUX+f1E/6A$+�-CBD-C>T1E;4/8+j/$0�143.-K7E-C>T/8+<VF14A$L��XUD7Q7E-CBD-C>T1E-CV
UD0�A$+jA$V\VXUk1�Uk/8+<A$B � -�1a/$;a9\3</$1E/8+ UD7a5VUX7E;4-C>T/8+<7E1E;HL<>T1E-CV�A$7�A�143�Uk;@V?Bk-�9<1E/8+�l

3 � U P{� /87E/8+;f ± ±��(± �(� � �Y�3.-I5�/87E1 UD569�/$;@14A$+f16Uk;4;@-CV<L<>QU � BD- � A$>4�W=$;4/8L<+\V�>T/8+<7�UD74147?/$0b143.-IA$7@7E/W>QUXAG1E-CV9\;4/WV\L<>T1�Uk/8+ /$0:A�± A$+\V�A � � /87E/8+�i�Uk143�74L � 7E-CÄWL.-C+f1�Bk-�9<1E/8+XUD>�V<-C>�ACNO7�/$0� /$143]=8A$L.=$- � /87E/8+<7�ldYa3.-
;4-C74L<BD1�UD+.=6g\+\A$BZ7E14AG1E-VUD7gUDV.-C+_1�UD>�A$BZ1E/�143<-b1E;PUXBk-�9<1E/8+gR+<A$Bf7E14AG1E-$�$iaUk143K143.-25VUD747PUD+.=Q1E;@A$+<74U$-�;@7E-2-C+.-�;4=$NK7E1E-C565^UD+.=�0J;4/85"143.-u±�� 1��V<-C>�ACN$l<_�/�i^-�U$-�;C�^143.- UX+fUGAG;PUDA$+_1b56A$7@7(/$0Q1yi^/½/$9<9M/87�Uk1E-�7�Uk=8+�Bk-�9<1E/8+<7(/$0a143.-7@A$5�-K=$-C+.-�;@AG1�UD/8+ZUD7c- � 9M-C>T1E-CVj1E/ � - UD+?143.-:;HA$+.=$-K/$0`143.-"� 56A$747�l
�d+./$143.-�;6Uk;@;4-CV<L<>QU � Bk- � A$>4�W=$;4/8L<+<V >�A$+ ;4-C74L<BD160o;@/85 ���'9<;4/OV<L<>T1�UD/8+��ci�3.-C+/8+<-�� V.-C>�AeNW7 UD+_1E/qA$+�-CBk-C>T1E;4/8+�9\A Uk;
A$+<VI143<-�7E-C>T/8+<V � V.-C>�AeNW7 UD+_1E/qAq14A$L9RA Uk;Cl�*d143.-�; ��V.-C>�AeNI5�/WV<-C7:>�A$+ËBk-CA$V½1E/jgR+<A$B�7E14AG1E-C7KiaUk143[A�;4-CA$B�-CBD-C>T1E;4/8+A$+\VIA?14A$L[0sAG�$-�7E1E-C565VUX+.=?0o;4/85 -4UD143.-�;KA$+[-CBk-C>T1E;4/8+I/$;(A � -�1�l6Y�3.-C7E-�-�U$-C+_147AG;@-d7E-CBD-C>T1E-CV Uk0M143.-h143XUk;@V�Bk-�9<1E/8+ UD7�-4Uk143<-�;2A(;4-CA$BRBD-�9<1E/8+6/$;cA(5VUX7�UDV.-C+_1�Ukg<-CV � -�1A$+\V@Uk0�143<-b5VUD7@7�UD+.=61E;HA$+<7EU$-�;@7E-
-C+.-�;4=$N UX7�143.-
;4-C74L\Bk1a/$0m5VUX745�-CA$74L.;@-CVj-C+.-�;4=$N/$;d7E1E-C565VUX+.=n0o;4/85 ��� ��� l
Y�3.-a9<;4/OV<L<>T1�UD/8+�/$0�1Si2/�± � /87E/8+\7�>�A$+�BD-CA$V61E/(gR+<A$B\7E14AG1E-C7^i�Uk143�1Si2/
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¨5f
b"l|t�w6rCl e�z�wCl|p�m p/v4wCx�hel|m4M/i�rClni/m?w =*; + j s�i/t6tRlnmOk�i�w�i �Wy�p/lnm?wCt\�;l_wCx!hGr6rCp/rae-i�rCt�� ,
e�i/{���o�rCp�z�m-k4t6lns z��ni�wCl|p/m��Wx�lnt�wCp/o/r�i�sut�,�{�p/suy��|h�suh�m?wChjk��;l_wCx wCx�h�a�T:b h ��y�h�{�w�i�wCl|p/m��
i�m-k t6l|o�m-i��?h ��y�h�{�w�i�wClnp/m v�p/rX����� ��y�p�l|m?w�b�?}�Wh�suy�w Oqx�l|t�wCp/o/r�i/sR�G���i/z w�O�y�h>$(i/m�k �
i�rCh {�p�s-e�l|m�hjk�v�p�r�wCx�l|t�y��|p/wj�

`�Uk=8L.;4-TaWl'c
¨d743./eih7Z143.-2UD+_UÓAG;PUXA$+f1 9\:�<?> 56A$747�VXUD741E;PU � L.1�UD/8+ UD+(V<AG14AO� � A$>4�W=$;4/8L<+<V
A$+<V7�Uk=8+\A$B_9M/YUD+_1 � Ô AG1�143XUD7�7E14AG=$-$l��~=$/W/WV�AG=$;4-�-C56-C+f1 � -�1yi^-�-C+�V<AG14A:A$+<V6�F/8+f1E-:�cAG;@Bk/
UD7�/ � 7E-�;4U$-CVºl Ya3.-]V./85VUD+\A$+f1 � A$>4�W=$;4/8L<+<V >T/8+_1E;PU � L.1�UD/8+~7E1E-C5�7�0J;4/85 � &
	 � � 9�9-�U$-C+_147���i�3.-�;@-�143.-?7E-C>T/8+<V�-CBk-C>T1E;4/8+�0sAG�$-C7n143.-�14A$L�l]�dV<VXUD1�Uk/8+<A$B UD569�/$;@14A$+f1 � A$>4� P=$;4/8L<+\V]74/8L.;@>T-C7 UD+<>�BXL<V.-
ÆK� � � -�1,9<;4/OV<L<>T1�Uk/8+�� � &
	 � � <.< -�U$-C+_147��"± � 9 � A$+<V
� U P #2/87E/8+�-�U$-C+_147bÃs56A UX+<BkN�± ��9\;4/WV\L<>T1�Uk/8+RÅHl�Y�/67�Uk=8+XUkgR>�A$+f14BkN�;4-CV<L<>T- � A$>@�_=$;4/8L\+<V0J;4/85 ÆK� � 5bL<BD1�U � -�1�9<;4/OV<L<>T1�Uk/8+��2A$+f1�U P ÆK� � 7E-CBD-C>T1�Uk/8+�>T;PUD1E-�;PUDAIAG;4-]A$Bk;4-CA$V.N¶9M-�; P0J/$;@5�-CVjAG1a9\;4-C7E-CBk-C>T1�Uk/8+F7E14AG=$-$l
� |\pst��������
	��
w0)OrE�Gv�
w�p��mzGr -���).p�x ).p2�G|���Qvkw@}CpsrEzG|��<r¾�8} -�� /TzGvk�$pst zG|
��BDAG;4=$-dA$5�/8L<+_1m/$0M143.- � A$>@�_=$;@/8L<+<V�>T/8+<7�UD7E147�/$0�ÆK� � 5
L<Bk1�U � -�1�-�U$-C+f147C�Wih3.-�;4- � /$143143.-2-CBk-C>T1E;4/8+nA$+<Vb143.-214A$L
AG;@-^0sAG�$-CV � NKA � -�1�l`Y�3XUD7 � A$>4�W=$;4/8L<+<Vn>�A$+ � -^7�Uk=8+�Ukg\>�A$+_14BkN;4-CV<L\>T-CV � Nj>�L.1E1�UD+.=�/8+F143.-b14A$Lq+<-CL.;@A$Bº+.-�1yi^/$;@�j/8L.1E9\L.1dA$+<V � N�;4-CÄWLXUk;PUX+.=�A�1�Uk=83_1>�L.1a/8+j143.-:-CBk-C>T1E;4/8+F1E;@A$>4� UD74/8BDAG1�Uk/8+�l
`�Uk=8L.;4-RaWl'c Ô 743./eih7�143.-�+.-CL<;@A$B.+.-�1Si2/$;4��VXUD741E;PU � L.1�UD/8+K/$0M143.-Q14A$L�>�A$+\VXUDV<AG1E-$l`��BDAG;4=$-0J;@A$>T1�Uk/8+¶/$0d143.-qÆK� � � A$>4�W=$;4/8L<+\V UD7
;4- � -C>T1E-CV � NË;4-CÄWLXUk;PUX+.=F143.-j+<-CL.;@A$Bc+.-�1Si2/$;4�/8L.1E9\L<1Q1E/ � -KBDAG;4=$-�;a143<A$+ Ò l Ö �Wl
c ÒGÔ
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`�Uk=8L.;4-eaWl'c Ô f��������	��
�b"l|t�w6rCl e�z�wCl|p�mAp/v(wCx�h}m�h�z�r�i/��m�h�w �1p/rC� p/z�wCy�z�w�e�h�vMp/rCh}wCx�h}{�p/r6rCh�t6y�p/m-k�lnm�o�{�z�w
l|t�i/y�y��|l|hjk%�
�i�z3w O�y�h-$ i/m-k ��i�rCh {�p/s2e�lnm�hjkuv�p/r�wCx�l|t;y��|p�wj�
�����������
�b"l|t�w6rCl e�z�wCl|p�m p/v

P

� 3^]`_� lnm wCx�h3lnt6p/�ni�wCl|p�m {�p�m�h :<; �^N9E�� ) X S�N4E����I-�(*+ ?
i�vMwCh�r�wCx�h 	 	 {�z�wRi/m�k e�h�vMp/rCh wCx�h3{�p/r6rCh�t6y�p/m-k�lnm�o�{�z�w�l|tRi/y�y��|l|hjk%�Z5i/z�w�O�y�h�$
i�m-k � i�rCh4{�p�s-e�l|m�h�k�vMp/r�wCx�l|tBy��|p/wj�

Ï°0�AËÆK� � � -�1�UD7n5VUD7PUDV.-C+_1�Ukg<-CVËA$7�A$+¶-CBD-C>T1E;4/8+��mA$V<V�Uk1�Uk/8+<A$B,ÃsBk/ei P � � Åb1E;@A$>4�O7n0J;4/85>@3\AG;4=$-CV�9\AG;41�UD>�Bk-C7(i�3XUD>H3I0J/$;@5 143.- � -�1bAG;@-�- � 9M-C>T1E-CV�lq�d+ UX7E/8BDAG1�Uk/8+�>T/8+.-�AG;@/8L<+<V143.-:-CBk-C>T1E;@/8+?1E;@A$>4�?/$0 ��� � Ò   Ô UX7QV.-�g\+.-CV��.A$+<V�143.-K7@>�A$BDAG;�74L<5 /$0�143.-,1E;@A$+<7EU$-�;H7E-5�/85�-C+_14L<5£/$0cA$V<VXUD1�Uk/8+<A$B�1E;@A$>4�O7 UX+q143�UD7:>T/8+.-�>�A$+ � -�L<7E-CV½1E/qVXUD7E1�UD+<=8LXUD743qA?;4-CA$BÃ UD7E/8BXAG1E-CVRÅ,-CBk-C>T1E;@/8+Ë0J;4/85A � -�1b0JAG�$-$ljY�3.-�VXUX7E1E;PU � L<1�Uk/8+F/$0Q143�UD7(ÄWL<A$+_1�Uk1SN UD+ËV<AG14AO�� A$>@�_=$;4/8L\+<VqA$+\V]�F/8+f1E-6�cAG;@BD/ UD7h743./eih+ZUD+=`�UD=8L.;4-�aWl'c Ô l,Ya3.-b74L<5 UD7a;4-CÄWLXUk;@-CV�1E/� -K7456A$BDBD-�;Q143<A$+ cbÑd-�Õ�l
k���m���� [�K�F

Ya3.- � &
	 � � 9�9
� A$>4�W=$;4/8L<+<V]>�A$+ � -b7�Uk=8+�Ukg\>�A$+_14BkN?;4-CV<L<>T-CV � NF>�L<1E1�UD+.=�/8+q143.- UD+ PUGAG;PUDA$+_1 9;:=<?> 56A$747^A$+<V � N6>�L.1E1�UD+<=K/8+�143<-hA �4UD5
L.143<A$BRA$+.=8Bk- � -�1Si2-�-C+�143.-�-CBD-C>T1E;4/8+A$+<V�143<-:14A$L�l
Ya3.- UD+_UGAG;PUDA$+_1 9 :�<?> 5�A$747aVXUD741E;PU � L.1�UD/8+^UD+ `�Uk=8L.;4-eaWl'c
¨6743./eih7c143<AG1aUGA$7E1a56A � /$;PUk1SN/$02143.-�VXU P -CBk-C>T1E;4/8+ � A$>4�W=$;4/8L<+<VIAG;@- � � 9�9 -�U$-C+_147���;@-C74L<Bk1�UD+<= UD+[A?56A$747K9�-CAG�]AG1ÖGÒ Ñd-�Õ
l\¯�UD+<>T-2143.- UD+fUGAG;PUDA$+_1`56A$747�VXUD741E;PU � L.1�UD/8+:/$0<143.-R¯ � ¯ Â 7�UD=8+<A$Bf9M-CAG�O7`AG1�Bk/ei2-�;UGA$BDL.-C7�� � � 9�9 -�U$-C+_147:AG;4-
;4- � -C>T1E-CV � N�;4-CÄWLXUk;PUD+<=�143.-�UD+_UGAG;PUDA$+_1a-CBk-C>T1E;4/8+½A$+<Vq14A$L56A$747a1E/ � - UD+?143.-K;@A$+<=$- c Ò Ñd-�Õ � � Ã 9���<?> Å � a Ò Ñd-�Õ�l
ÐmBD-C>T1E;4/8+ A$+<V�14A$L 0J;4/85 >@3<AG;4=YUX+./IA$+<V¶+.-CL.1E;@A$B]UD+./qV<-C>�ACNO7�3<AeU$-j+./½9<;4-�0J-�;4;4-CV¶A � P
UD5
L.143<A$B2A$+.=8Bk- ����Ã 9���<?> ÅH��ih3XUDBk- � &
	 � � 1�1 -�U$-C+f147�AG;4-�56A UD+<BkN � A$>@� P 1E/ P{� A$>4�`UD+143.-q1E;@A$+<7EU$-�;@74-F9\BDA$+<-$l `�Uk=8L<;4- aWl'c
��743./�i�7�143<- ����V�UD7E1E;PU � L.1�Uk/8+ UD+�V<AG14AO� � A$>4� P=$;4/8L<+\VIA$+<V��F/8+_1E-��cAG;HBk/.l�Y�3.-�7E-CBk-C>T1�UD/8+�>T;PUD1E-�;PUDA�V.-C74>T;)U � -CV UD+�Ã�ceÅKA$+<VI143.-�>�L.1/8+ZUX+fUGAG;PUDA$+_1 9 :Z<?> 56A$747aAG;4-bAG9<9\BWUk-CVºl � AG14A�A$+<V � A$>@�_=$;@/8L<+<Vj- � 9M-C>T14AG1�Uk/8+FAG;@- UD+=$/W/WV�AG=$;4-�-C5�-C+_12AG0J1E-�;c143.- ����Ã �,Å�;4-�i2-4Uk=83f1�UX+.=�Ãs7E-�-A¯W-C>T1�Uk/8+ �Wln�Wl Ô ÅHlmYa3.-dA �4UD5
L.143<A$BA$+.=8Bk- � -�1yi^-�-C+F143.-K-CBk-C>T1E;4/8+\7\UD7Q;4-CÄWLXUk;@-CV�1E/ � -,BD-C747Q143<A$+!�Wl Ö l
Ya3.-aA$+_1�U P ÆK� � >�L<147�A$+<Vn143.-���U$-�1E/
>�L.147�;4-CV\L<>T-c143.- � A$>@�_=$;4/8L\+<V � NbA:0sA$>T1E/$;m/$0"c�ci�3XUXBk-dBD/87�UD+.= ��¨ � /$0�143.-d¯ � ¯ Â 7�UD=8+<A$B l

c Ò �
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i�m-k � i�rCh4{�p�s-e�l|m�h�k�vMp/r�wCx�l|tBy��|p/wj�

k���m � L V(N.L�� J-U�N5K °LMX/X�LWN5V�� EGU.N�X��¦[5E�X�[ �BN�[\E�V��

� t / /uto|
	 �<rE�G|�/ �$wTr /�w��Q|�wTr�	�?ÃsÐ & ' Å
Ya3.-b1Si2/jÉ�¯ Ê 7hA$+\VF143.-n+.-CL.1E;)UD+./87gUD+j143.-�7�UD=8+<A$Bº1E/$9M/8Bk/$=$N]Bk-CA$VF1E/�A�>T/8+<7�UDV<-�;@A � Bk-A$5�/8L<+_1,/$0m5VUD7@7�UD+.=61E;HA$+<7EU$-�;@7E-n-C+.-�;@=$N$��i�3XUDBk-�� &
	 � � 9�9 A$+<VIÆK� � V�U P � -�1d-�U$-C+_147AG;4-[>@3\AG;@A$>T1E-�;PU���-CV � N�7456A$BXB�UGA$BDL.-C7�/$0b5VUX747�UD+.=Ë1E;@A$+<7EU$-�;@74-]-C+<-�;4=$N$l `�Uk=8L.;4- aWl'c
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`�Uk=8L.;4-eaWl'c
a5f � l|t6t6l|m�o�w6r�i�m�t M�hGrCt6h"h�m�hGrCo)ORk�l|t�w6rCl e�z�wCl|p�me�W�nhGvMwG� i/m�kRsul|m�lns z�s p/v S � �>=?) � � V �1i/m�k
S � ��+PjD) � � V ����rCl|o/x
wG�(i�wBt6h��|h�{GwClnp/m t�w�i/o/hu� ���G���i�zRw�O�y�h-$ i�m-k � i�rCh"{�p�s-e�l|m�h�kuvMp/r
wCx�lnt;y��np�wj�

� tJ|<t � ) � �.rE�G|�/��GwTr /�w � �./ /bÃ � � Å
ÉZAG;@=$-�;4-C>T/8+<7E1E;@L\>T1E-CV�5VUD747PUD+.=]1E;@A$+<7EU$-�;@74-�-C+.-�;4=$N UX+ � A$>4�W=$;4/8L<+<V¶-�U$-C+_1476iaUk143./8L.11E;@L.-nÐ & ' UX7�/$0J1E-C+[V<L.-b1E/�9M/W/$;@BkNj5�-CA$7@L.;4-CV]-CBk-C>T1E;4/8+]/$;,14A$L½-C+.-�;4=$N$lK�d7,A�>T/8+\7E- PÄWL.-C+<>T-$�<143.-
A �4UD5
L.143<A$BºA$+.=8BD- � -�1Si2-�-C+j143.-
5VUD747�UX+.=b1E;HA$+<7EU$-�;@7E-b-C+.-�;4=$N?U$-C>T1E/$;:A$+<V143.-�-CBk-C>T1E;4/8+I/$;b143.-�14A$L UD7K7@56A$BDB l�Ya3XUD7:;@-C74L<Bk147 UX+I7456A$BDB`UGA$BDL.-C7(0o/$;b143.-�5^UD+XUD56A$B1E;@A$+<74U$-�;@7E-F56A$7@7qÃs7E-�-]ÐmÄW+�l}aWl'ceÅn/$0,-4Uk143.-�;�143.-j-CBk-C>T1E;4/8+ A$+<V�Ð &(' /$;�/$0d143<-j14A$L
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`�Uk=8L.;4-eaWl'c Í f
b"l|t�w6rCl e�z�wCl|p�m3p�v�wCx�h � � V t6l|o�m�l��-{ji�m�{�hu�W�|h�v wG�;i�m-k�p/v�wCx�h�t6z�sZp/v�wCx�h�
 h�w;w6r�i/m�t M�h�rCt6h
sup/suh�m?w�i � � ��rCl|o/x
wG�#i�wBt6h��nh�{�wCl|p�m3t�w�i�o�h � ���G���i�zRw�O�y�h $qi/m�k �4i�rChq{�p�s-e�l|m�hjk�vMp/r
wCx�lnt;y��np�wj�

A$+<V�Ð &(' l�Y�3.-�7�Uk=8+\A$B � UD+�>T/8+f1E;HA$7E1��XUD7m>H3<AG;@A$>T1E-�;PU ��-CV � N�BDAG;@=$-�;^UGA$BDL.-C7m/$0�143.-h1E;HA$+<7 PU$-�;@7E-K5�A$747�l4`�Uk=8L.;4-AaWl'c
a�7@3./ei�7c143<-,5^UD+XUD5
L<5 /$0Z143.-:-CBk-C>T1E;@/8+�A$+<V?14A$L?1E;@A$+<7EU$-�;H7E-56A$747 � -�0J/$;4-Q143.-a>T/$;@;4-C7E9M/8+<VXUD+<=,>�L<1 UD7�AG9<9\BWUD-CV�l�ÐmU$-C+f147mi�Uk143�AK5VUX+XUD56A$B_1E;@A$+<7EU$-�;H7E-56A$747 � -CBD/ei c Ò Ñ,-�Õ AG;@-(VXUD74>�AG;HV.-CV�l
�<t 	$|<t �^}H�G|R}Hwnz +�Ð & ' �G| ��� �
ÉZAG;@=$-�UGA$BDL.-C7b/$0Q143.-?5VUD747�UX+.=�1E;@A$+<7EU$-�;H7E-�-C+<-�;4=$N UD+�� : �\9���� A$+<V ÆK� � 5
L<Bk1�U � -�1-�U$-C+_1472741E-C5 5�/87414BkNn0o;4/85 �\L<>T14L<AG1�UD/8+<7�/$0�143.-a;@-C>T/8+<7E1E;@L<>T1E-CV � -�1m-C+.-�;4=YUD-C7�l��h+�Ð & '
/Ht 	$|\t �^}H�G|R}uw(Ì Í ^ Î UD7Q>�A$BD>�L<BDAG1E-CVº�\V.-�g\+.-CV�A$7
f

�qÐmY ¯�UD=8+XUkg\>�A$+<>T- � Ð &('
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  Ã6aWln�8Å
`�Uk=8L.;4- aWl'c Í 7@3./ei�7^143.-dVXUD7E1E;PU � L.1�Uk/8+n/$0�143XUX7mÄWL<A$+f1�UD1SN6AG1c7E-CBk-C>T1�Uk/8+�7E14AG=$-�Ã6�8ÅHl�#cA$>4� P=$;4/8L<+\V6-�U$-C+_147^0J;4/85 � : �%9�� A$+\V?ÆK� � � -�1^9<;4/OV<L<>T1�Uk/8+6AG;@-h>@3\AG;@A$>T1E-�;PU���-CV � Nn7@56A$BDBUGA$BDL.-C76/$0:143<-q5VUD7@7�UD+.=½1E;@A$+<74U$-�;@7E-F-C+<-�;4=$N�7�Uk=8+XUDg\>�A$+<>T-$l YZ/�0JL<;4143.-�;6;4- � -C>T1�143<-C7E--�U$-C+_147��\143.-bÐ & ' 7�UD=8+XUkg\>�A$+<>T- UX7c;4-CÄ_L�Uk;4-CV?1E/ � - UD+?- � >T-C747a/$0 ^5  Ò�� Ñd-�Õ�l
�d7�VXUD74>�L<7@7E-CV�UX+�¯O-C>T1�Uk/8+ aWl'cGl Ô � � �� -�U$-C+_147 � -C>T/85�-aA$+�UD5�9M/$;414A$+_1 � A$>4�W=$;4/8L<+<V�74/8L.;@>T-
UD+qBDAG1E-�;:7E14AG=$-C7,/$0�143.-n7E-CBk-C>T1�Uk/8+]V<L.-b1E/�143.-n>T/8+<7�UXV.-�;@A � Bk-bA$5�/8L<+_1h/$0�1E;HL.-b5VUX747�UD+.=1E;@A$+<74U$-�;@7E-n-C+.-�;4=$N$lbÏ°+½>T/8+_1E;@A$7E1:1E/?143.-�7�Uk=8+<A$B{��143<-C7E-n-�U$-C+f147KAG;@-n>H3<AG;@A$>T1E-�;PU ��-CV � N143.-q9<;4-C7E-C+<>T-]/$0KAG1?Bk-CA$7E1�1Si2/�3<AG;HV � -�147���7E1E-C565^UD+.=Ë0J;4/85 143.-q1E/$9�V.-C>�AeN�UD+_1E/ �ÄWL<AG;4�O7�l��d7hA�>T/8+<7E-CÄWL.-C+<>T-$�M143.- � �� >T/8+_1E;PU � L<1�Uk/8+F>�A$+ � -K;4-CV<L\>T-CV � NjA�>�L<1h/8+q143.-74>�A$BDAG;�74L\5"/$0<143<- ���?/$0<143.-c=$/W/WV � -�147�UD+K143.-c-�U$-C+_1��f>�A$BDBk-CV�� ��l`Ya3.-2VXUD7E1E;PU � L.1�Uk/8+:/$0143.-dÄ_L<A$+_1�Uk1yNVUD7m743</ei�+ UD+ `�Uk=8L.;@-3aWl'c Í AG0o1E-�;c143.- �?U$-�1E/.lmYa3<- ������ A$>4�W=$;4/8L<+<V�743./�i�7A � ;4/8A$V�VXUX7E1E;PU � L<1�Uk/8+ni�Uk1436Ab5�-CA$+�UÓA$BDL<-hAG;4/8L<+\VOc Ò$Ò Ñd-�Õbl � AG14A
A$+\V � A$>@�_=$;4/8L\+<V- � 9�-C>T14AG1�UD/8+�AG;4-gUD+�;4-CA$74/8+<A � Bk-dAG=$;4-�-C5�-C+_12UD+6143.-h7E-CBD-C>T1E-CV�� �q;@A$+.=$-$l���BDAG;4=$-h9\AG;41/$0`143.- � ��^� A$>4�W=$;4/8L<+<V@UD7c;4- � -C>T1E-CV � N?;4-CÄ_L�Uk;PUD+.=�� �	� a Ò Ñd-�Õ6�<ih3XUDBk-,7E1�UDBDBM�$-�-�9
UD+.=A63XUD=83?-���>QUk-C+<>TN�0o/$; ¯ � ¯ Â 7�UD=8+<A$BM-�U$-C+f147Cl
Ya3.-h>T/85 � UX+.-CV�>�L<147m/8+�143.-h5^UD747�UD+<=:1E;@A$+<7EU$-�;@74-�-C+.-�;4=$N$�O143.-,�FÐ^Y~7PUk=8+XUkg\>�A$+\>T-�A$+<V
� ��;@-CV<L<>T-6143.- � A$>4�W=$;4/8L<+\V � N½AF0JA$>T1E/$;
/$0Ac
¨W�`i�3XUDBD-nBD/87�UD+.=!¨ Ô � /$0Q143.- ¯ � ¯ Â7�Uk=8+\A$B l
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Ya3.- 5�/87E1KUD5�9M/$;414A$+_1 � A$>@�_=$;@/8L<+<V<7~;4-C56A UD+�UD+.=�AG0J1E-�; 7E-CBk-C>T1�Uk/8+ 7E14AG=$- Ã6¨8Å~AG;4-
±�� 9
� A$+<VFÆK� � 5
L<Bk1�U � -�1c-�U$-C+f147
Ãs7E-�-(Y�A � Bk-eaWlna8ÅHlT± -�U$-C+_147�AG;4-(>H3<AG;@A$>T1E-�;PU ��-CV� N]=$-C+WLXUD+<-65VUD747�UX+.=�1E;HA$+<7EU$-�;@7E-�-C+.-�;4=$N$�`3.-C+<>T-6143.-�N � -C>T/85�-^UX5�9M/$;414A$+f1,/8+<>T-�143.-/$143.-�; � A$>4�W=$;4/8L<+\V<7(AG;4-�;4-CV<L<>T-CV � N[>�L.1E1�UD+<=j/8+ËÐ &('�l?Ya3.-�ÆK� � � -�1b9<;4/OV<L<>T1�Uk/8+;4-C56A UX+<7 UD5�9M/$;414A$+_1^143.;@/8L.=83./8L.1c143.-:A$+<A$BkNO7�UD7cV<L<-d1E/VUD1472BXAG;4=$-K>T;4/8747Q7E-C>T1�UD/8+�l%#2/$143143.-b± A$+<VqÆK� � � A$>@�_=$;@/8L<+<V�-�U$-C+_147��\A$+<Vj1E/6A�5VUD+./$;Q- � 1E-C+f1hA$BD7E/�143.-:;4-C5�A UD+XUD+.=
� &
	��,-�U$-C+_147��R>�A$+ � -K7�Uk=8+XUkgR>�A$+f14BkN�;4-CV<L<>T-CV � N?- � 9\Bk/YUk1�UD+<=b143.-(0JA$>T1h143<AG1a143.-�;4-�UD7aA143XUk;HV6UD7E/8BDAG1E-CV�>H3<AG;4=$-CVFBD-�9<1E/8+ UD+?143.-d¯ � ¯ Â g\+\A$B�7E14AG1E-$l
*,+.-bAG9<9<;4/8A$>H3@UD7�1E/�;4-CÄWLXUk;@-KA6143XUk;HV UDV.-C+_1�Ukg<-CV�Bk-�9\1E/8+ZUD+F143.-K-�U$-C+_1���ih3XUD>@3ZUD7ai2-CBDB7E-�9\AG;HAG1E-CV(0J;4/85 � /$143:143<-m-CBk-C>T1E;4/8+bA$+<VK14A$LbA$+<VKih3XUD>@3(7E1E-C567�0o;4/85�143.-^74A$56-mU$-�;41E- � l
¯�UD+\>T-d143<-:143XUk;@V�Bk-�9<1E/8+�3<A$7a/8+<BkN�A�7@56A$BDB�1E;@A$+<7EU$-�;H7E-K5�/85�-C+_14L<5 Ãs7E-�-e`�Uk=8L<;4-AaWl Í ÅH�143.-n-���>QUk-C+\>TNq/$0^143XUD7,5�-�143./OV[74L ³ -�;@7,0J;4/85 A�V.-C>T;4-CA$7�UD+<=BUXV.-C+f1�UDg\>�AG1�Uk/8+]-���>QUk-C+<>TNAG1�Bk/�i�UGA$BDL.-C7Q/$0 ����l
�d+6A$Bk1E-�;@+<AG1E-aAG9\9<;4/8A$>@3º�fi�3XUX>@3�Bk-CA$V<7`1E/bA:3XUk=83.-�;�7�UD=8+<A$B P 1E/ P{� A$>@�_=$;4/8L\+<V�;@AG1�Uk/.�_>T/8+ P7�UD74147 UD+½;4-CÄWLXUk;PUD+<=�A$+ UX7E/8BDAG1E-CVI3XUD=83 P Ä_L\A$BWUk1SNF1E;@A$>4��l�Ya3XUX7,1E;@A$>4�[+.-�-CV<7K1E/ � -n74-�9\A P;@AG1E-CV
0J;4/85 � /$143b143.-2-CBk-C>T1E;4/8+nA$+<Vb14A$L
A$+\Vb7E1E-C5 0J;4/85 143.-27@A$5�-^U$-�;@1E- � l ��3XUDBk-m143XUD75�-�143./OV½i2/$;4�W7Ki^-CBDB�Uk0^143.-n143XUk;@V½Bk-�9\1E/8+FUD7:A$+½-CBk-C>T1E;4/8+[/$;bA�5bL./8+º��143.-�-���>QUk-C+<>TN0J/$;�3<A$V.;4/8+�UD>d14A$LFV.-C>�AeNW7h74L ³ -�;@7Q0J;4/85 A�3XUk=83<-�;a3<A$V.;4/8+XUX>dA$>T1�UDU Uk1yN$l
Ya3XUX7KA$+<A$BkNO7�UD7K5�AG�$-C7bL<74-6/$0 � /$143I5�-�143./OV<7 � N½;4-CÄWLXUk;PUD+<=�-4UD143.-�;bAq7E-C>T/8+<VI;@-C>T/8+ P7E1E;@L\>T1E-CV�14A$L�i�Uk143�A:3�Uk=83�+.-CL.;@A$B.+<-�1Si2/$;4�n/8L.1E9\L.1aÃsA$BDBO143.;@-�-a14A$L�1SNW9M-C7�AG;4-aL<74-CVRÅ�/$;A$+�A$V<VXUD1�Uk/8+<A$B UD7E/8BDAG1E-CV�3�Uk=83 P ÄWL<A$BWUk1yN�1E;@A$>4��lmÏ°0 � /$143�An14A$LjA$+<V?An1E;@A$>@��AG;4-:9<;4-C7E-C+_1A$+<Vj56-�-�1a143.-(>T/$;4;@-C7E9M/8+<VXUD+.=
;4-CÄWLXUk;4-C56-C+f147��.143<-K7E-C>T/8+<Vj14A$LZUD7a7E-CBk-C>T1E-CVºl
��w�vkw@}Cpst zG|Iz�+b� �Z�ftJr � �<r¾�f}0-
Ya3.-:143�Uk;@V�1E;@A$>4�j3\A$7Q1E/ � -K7E-�9\AG;@AG1E-CVj0o;4/85 143.- � /$143?143.-K-CBk-C>T1E;@/8+jA$+<V�14A$Lq>�A$+<VXU PV<AG1E- Ã����½Ã 9 & <?> � ��������� Å ¡ Ò  n�8ÅH��A$+<V Uk1�5bL\7E1 741E-C5 0J;4/85 143.- 74A$5�- U$-�;41E- �Ã�� ��� � ��� �
>�5�ÅHlmYa3<-,7PUk=8+<A$B UD7c>@3<AG;HA$>T1E-�;PU���-CV � N�A$+6UD74/8BDAG1E-CV�3XUk=83 P � � 1E;@A$>@�R�\i�3XUDBk-143.- � A$>4�W=$;4/8L<+<V]3<A$7h-4Uk143.-�;dBk/ei P ����1E;@A$>@�W7d/$;:>T/8+<7�UD74147a/$0�+./8+ P UX7E/8BDAG1E-CVq1E;@A$>4�O7�l�Y�/-C+<74L<;4-j=$/W/WV�1E;@A$+<7EU$-�;@74-F5�/85�-C+_14L<5 5�-CA$74L.;4-C56-C+f1�A$+\V�1E/Ë;@-�14A UD+�/8+<BDN UD74/8BDAG1E-CV1E;@A$>@�W7��R143.-:0J/8BDBk/eiaUD+.=�Ä_L\A$BWUk1SN?>T;PUk1E-�;)UDAnAG;4-(AG9<9\B]Uk-CVBf

3
	 c Í 3XUk147(ÃsAG1hBk-CA$7E1ecb�u`�Y"3XUk1HÅm/$; 	 c Ô �T``Y�3XUk147��
3 Y�;@A$>@� � Ç &����� � ¨5  Ò �
3 Y�;@A$>@� UD74/8BDAG1�Uk/8+Bf 143.- 74>�A$BXAG; ��� 7@L<5 /$0�A$BDBb1E;@A$>4�O7 UD+ A�3./8BDBk/�i >T/8+<-�/$0Ò  'c � � ��� ��� Ò   Ô AG;4/8L<+\V?143.-K1E;@A$>@�BUX7c;4-CÄ_L�Uk;4-CV?1E/ � -K7456A$BDBD-�;2143\A$+ cbÑd-�Õ
lY�3.-(1E;@A$>@�W7d143<AG1dAG;4-bL\7E-CVj0J/$;h143�UD7�ÄWL<A$+_1�Uk1SNjAG;4-b;4-CÄWLXUk;4-CV�1E/�/$;PUk=YUX+<AG1E-K0J;4/85143<-(74A$5�-KU$-�;@1E- � �
3 �QA$Bk/$;PUD5�-�1E-�;JUD7E/8BDAG1�UD/8+Bf(143.-�74>�A$BDAG; � � 7@L<5 /$0cUD+Ë143.-�-CBk-C>T1E;@/856AG=8+.-�1�UD>�A$+<V143<-�g\+<-�3<A$V.;4/8+�UD>6>T-CBDBD7JUD+�Aq3./8BXBk/ei >T/8+.-�/$0 Ò  n� � ��� � Ò   Ô AG;4/8L<+<V�143.-- � 1E;@AG9M/8BDAG1�Uk/8+�/$0�143.-h143�Uk;@V�1E;@A$>4� UD+f1E/
143.-:>�A$Bk/$;PUX5�-�1E-�;cUD7m;@-CÄ_LXUD;4-CV�1E/ � -,Bk-C747143\A$+!¨�Ñd-�Õ�A$+<VjBD-C747Q143<A$+!a Ò � /$0�� ���mÃ ��������� Åul
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`�Uk=8L.;4- aWl'c
^�7@3./ei�7,143<-6VXUD7E1E;PU � L.1�Uk/8+�/$02143.-n1E;@A$>@�]1E;HA$+<7EU$-�;@7E-656/85�-C+f14L\5 UD+½V<AG14AA$+<V � A$>@�_=$;4/8L\+<V?- � 9M-C>T14AG1�Uk/8+FAG0o1E-�;�74-CBk-C>T1�Uk/8+?7E14AG=$-�Ã6�8Å2A$+<V � -�0J/$;4-d143.-K>�L.1c/8+?143.-1E;@A$+<74U$-�;@7E-�5�/85�-C+_14L<5 /$0�143<-�1E;HA$>4� UD7nAG9<9\BWUk-CVºl½Y�3XUD7
A$+<A$BkNO7�UD7b;4-CÄ_L�Uk;4-C7nA]143XUk;@V1E;@A$>@��i�UD143 ���®¡ �nÑ,-�Õ�lmYa3.-:�j/8+_1E-b�cAG;@BD/b-���>QUD-C+<>TN�>T/$;4;@-C>T1�Uk/8+<7QV.-�;PUDU$-CV�0J/$;Q143.-1E;@A$>@� UD+<=qÃs7E-�-
�c3\AG9<1E-�;��Wln�Wln�8ÅQAG;@-(AG9<9\BWUD-CV�l
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`�Uk=8L.;4-eaWl'c
^5f
b"l|t�w6rCl e�z�wCl|p�mZp�v+wCx�h w6r�i/m�t M�h�rCt6hOsup�suh�m
wCz�s p�v+wCx�h�wCx�l|r�k®w6r�i/{���i�w�t6h��|h�{GwClnp/m
t�w�i�o�hu� ���"�W�|h�v wG� i/m-k�e�h�v�p�rCh"wCx�h �*��{�z�w p�m3wCx�l|r�kuw6r�i/{��A��rCl|o�x?wG�G�
�i/zRw O�y�h-$4i�m-k �
i�rCh {�p�s-e�l|m�hjk�v�p�r�wCx�l|t�y��|p/wj�

��w�vkw@}Cpst zG|Iz�+b����w4}HzG| � �R�*)
Ya3.-j74-C>T/8+<V 14A$L�3<A$761E/ � -j74-�9\AG;@AG1E-CV 0J;4/85 � /$143¶143.-�-CBk-C>T1E;@/8+�A$+<V¶143.-jBD-CA$VXUD+.=3<A$V.;@/8+XUD>a14A$L?>�A$+<V�UDV<AG1E-�Ã����]Ã 9 & <?> � ��������� ÅT¡ Ò  n�8ÅH�<A$+<VBUk1 UD7^;4-CÄ_L�Uk;4-CV61E/n/$;PUD=YUD+<AG1E-0J;4/85143<-�74A$5�-�U$-�;41E- � Ã�� ��� � � � �5  Ò >�5�ÅHlFÏy147b1E;@A$+<7EU$-�;H7E-�5�/856-C+f14L<5 3<A$7b1E/ � -BDAG;4=$-�;Q143\A$+O^6Ñd-�Õb�RA$+<V?143.-:+.-CL.;@A$BM+.-�1yi^/$;@��/8L<1E9\L.1Q5bL\7E1c- � >T-�-CV Ò l Ö �Wl^�dBDB�143.;4-�-14A$L�1SNW9M-C7
AG;@-?A$BXBk/ei2-CV�l°`�Uk=8L.;4- aWl'c Ö 743./eih7b143<-�1E;@A$+\7EU$-�;@7E-?5�/85�-C+_14L<5 A$+<V�143.-+.-CL.;HA$BR+.-�1yi^/$;@��VXUX7E1E;PU � L<1�Uk/8+�/$0Z143<-,74-C>T/8+<V?14A$L�AG1Q7E-CBk-C>T1�Uk/8+�7E14AG=$-�Ã6�8ÅH�<A$+\V � -�0J/$;4-A�>�L.1Q/8+�143<-K7E-C>T/8+<V?14A$L UD7QAG9\9\BWUk-CV�l�È�-CÄ_LXUD;PUD+.=���� � -�1yi^-�-C+j143.-KBk-CA$VXUD+<=
-CBD-C>T1E;4/8+A$+<VË143.-�74-C>T/8+<VË14A$L�1E/½7456A$BDBk-�;(143<A$+��Wl Ö ;4-C5�/�U$-C7�� &
	 � � 9�9 -�U$-C+_147
i�3.-�;4-�143.-7E-C>T/8+<Vj-CBk-C>T1E;4/8+�0sAG�$-C7a143.-K74-C>T/8+<V?14A$L�lmÐmU$-C+f147�i�Uk143�9M/_/$;@BDN�5�-CA$74L.;@-CV�14A$L�-C+.-�;4=$NAG;4-:;4-C56/eU$-CV � N�;@-CÄ_LXUD;PUD+.=
143.-KA �4UD5
L.143<A$B�A$+.=8BD- � � � -�1yi^-�-C+�143<-KÐ & ' U$-C>T1E/$;,A$+<V143.-(74-C>T/8+<V�14A$Lj1E/ � -:BDAG;@=$-�;�143<A$+ Ò ln¨Wl
Ya3.-h;4-C>T/8+<7E1E;HL<>T1E-CV?g\+<A$BR7E14AG1E-K>T/8+<7�UD74147m/$0º143<;4-�-h0sL<BDBDN UXV.-C+f1�UDg<-CV�Bk-�9\1E/8+<7?f`/8+.-d-CBk-C> P1E;4/8+�A$+<VI1yi^/]14A$L<7bi�Uk143IAq3XUk=83Ë+<-CL.;@A$B�+.-�1yi^/$;@�[/8L.1E9\L.1�l � L.-�1E/]143.-�BD/ei � A$>4� P=$;4/8L<+\VF/$0mBD-C747�143\A$+ Ò l'c
��-�U$-C+_1476Ãs5�/87E14BDNj0o;@/85 ± � -�U$-C+_147HÅH�Z+./�0sL.;4143.-�;,>�L.147,AG;4-AG9<9\B]Uk-CV�1E/�143.-C7E-
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